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To gain insights into the problems of dual sensory impaired older adults in long-term care.
Insights into these problems are essential for developing adequate policies which address the
needs of the increasing population of dual sensory impaired older adults in long-term care.
Methods
A qualitative study was conducted in parallel with a cluster randomized controlled trial. Dual
sensory impaired older adults in the intervention group (n = 47, age range 82–98) were
invited by a familiar nurse to identify the problems they wanted to address. Data were taken
from the semi-structured intervention diaries in which nurses noted the older adults’ verbal
responses during a five-month intervention period in 17 long-term care homes across the
Netherlands. The data were analyzed using descriptive statistics and qualitative content
analysis based on the Grounded Theory.
Findings
The 47 dual sensory impaired older adults identified a total of 122 problems. Qualitative con-
tent analysis showed that the older adults encountered participation problems and problems
controlling what happens in their personal environment. Three categories of participation
problems emerged: (1) existential concerns of not belonging or not being able to connect
with other people, (2) lack of access to communication, information and mobility, and (3) the
desire to be actively involved in care delivery. Two categories of control-in-personal-space
problems emerged: (1) lack of control of their own physical belongings, and (2) lack of con-
trol regarding the behavior of nurses providing daily care in their personal environment.
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Conclusions
The invasive problems identified indicate that dual sensory impaired older adults experience
great existential pressures on their lives. Long-term care providers need to develop and
implement policies that identify and address these problems, and be aware of adverse con-
sequences of usual care, in order to improve dual sensory impaired residents’ autonomy
and quality of life.
Introduction
The prevalence of dual sensory impairment (DSI) among older adults in long-term care (LTC)
facilities has increased rapidly from 12% in 2005 to 33.9% in 2016 and is expected to continue
to grow strongly [1, 2]. DSI has been linked to an augmented risk of depressive feelings, cogni-
tive decline and mortality, and to decreased functional independence, and limited communi-
cation and interaction [3–7]. Research showed that DSI residents in LTC who were involved
in activities did not have a higher mortality than a comparable group of non-DSI residents,
while residents with DSI who were not involved in activities had a 51% higher mortality [8].
Since the new millennium, the LTC-population in the Netherlands has greatly altered; from
being a relatively independent 70+ population, it has become an 85+ population suffering from
a complex of aged-related diseases, highly dependent on professional care [9]. Consequently, it
is not clear if the current LTC-policies towards sensory impairment are still adequate for the
current population. For the pre-millennium LTC population, a sensory impairment was primar-
ily an individual problem that could be addressed at an individual level by medical treatment,
device provision, and possibly a psychosocial rehabilitation program. After having completed
this ‘cure and care’ program, LTC residents with their (often single) sensory impairment, were
expected to be able to cope independently and to self-manage daily activities adequately. There-
fore, sensory impairment was given low priority in LTC. Until now, expertise centers for aged
care and hearing or visual rehabilitation recommend an annual screening of both hearing and
vision as best practice, with, if necessary, a referral to relevant medical specialists or device pro-
viders, supplemented with nurse attention for correct use of the devices [10, 11].
However, findings from research and practice question the effectiveness and substantiation
of the current LTC policies towards the needs of the increasing number of DSI residents with
aggravated mental, sensory, and physical conditions. First, a lack of adequate hearing and
visual screening has been reported. LTC facilities often overlook and poorly document the
incidence of a hearing and/or visual impairment [12, 13]. Furthermore, more often than in the
pre-millennium LTC population, the current frail elderly population suffer from an advanced
hearing or visual disease such as aged-related macular degeneration, diabetic retinopathy or
presbycusis. These diseases cannot always be sufficiently addressed by medical treatment and/
or compensated by device provision. In addition, the psychosocial rehabilitation programs
that are offered either in combination with or subsequent to hearing aid or low vision device
provision, are found to have limited effect for older adults [14]. Finally, whereas a single sen-
sory impairment can be more or less compensated by using the other sense, individuals with a
DSI cannot rely on any compensation and therefore need new coping measures and support.
Until now, little is known about the problems and needs which the DSI older adults encounter
in LTC in their daily lives. Consequently, little is known about the support and solutions LTC facil-
ities could create to alleviate these problems and improve their quality of life. The aim of this quali-
tative study is to gain insights into the problems identified by DSI older adults in LTC.
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Methods
Study design and ethical approval
This qualitative study was conducted in parallel with a cRCT that assessed the effectiveness of
a self-management program for dual sensory impaired older adults (the SMP-DSI program)
on social participation, and was performed between August 2011 and April 2014. Details of
the cRCT methods are available in the study protocol [15]. The study design and protocol of
the RCT and connected qualitative studies was approved by the Dutch Committee on Research
involving Human Subjects region Arnhem-Nijmegen, ABR 26192.091.08. This qualitative
study focused on older adults problems and needs by analyzing the quotes of the older adults’
verbal responses as noted by the nurses in their’ semi-structured intervention diaries, and col-
lected during a five-month SMP-DSI intervention period in 17 long-term care homes across
the Netherlands. The data were analyzed using descriptive statistics and qualitative content
analysis based on the Grounded Theory. Trial registration: Clinical Trials NCT01217502.
Study participants
In total, 47 DSI older adults participated in the qualitative study. They were residents of one of
the 17 LTC homes allocated to the cRCT intervention group. The inclusion criteria for the res-
idents were (1) aged 55 or over, (2) a hearing impairment of PTA40 dB (best ear) and a
visual impairment with a best-corrected visual acuity of0.3 diopter or with a visual field of
<30˚, measured using the criterion standards for hearing and visual impairment [16, 17] and
(3) written informed consent. Exclusion criteria were (1) prelingual deafness, (2) a DSI
acquired before the age of 50, and (3) inability to complete interviews due to cognitive prob-
lems, as assessed using the DSM IV criteria for capacities in executive functioning [14, 18].
Each eligible older adult was linked to a licensed practical nurse. Prior to the start of the inter-
vention, the DSI older adults were interviewed following the guidelines of the study protocol
and interview guide. We collected demographics and characteristics on native language, pre-
ferred communication modality, and care dependency when performing daily activities. Care
dependency was measured using the Katz-ADL index (bathing, dressing, toileting, transferring
and feeding), with scores ranging from 0 to 5 with a higher score indicating more dependency
[19].
After inclusion of the eligible DSI older adults, the manager invited nurses familiar with the
dual sensory impaired older adult to participate in the study. The nurses (n = 34) who verbally
accepted the invitation were linked to one or two DSI older adults. Inclusion criteria for nurses
were (1) at least twice-weekly direct daily care contact with the participating older adult, and
(2) qualified as a licensed practical nurse, that is, a three-year basic nursing vocational training
at secondary level.
In accordance with the consent procedure of the Dutch Committee on Research involving
Human Subjects region Arnhem-Nijmegen, the written consent given by the older adults for
participation in the hearing and visual measurement, and if eligible, for participation in the
trial, were documented in the research database and archived in the research file. The names
and contact information of the nurses who were invited by their manager and who verbally
consented to participate were documented in the research database.
Data collection
In individual sessions, the nurses invited their DSI older adults to identify problems, wishes or
things they wanted to alter or address. This invitation was the first step of the Self-Manage-
ment Program for Dual Sensory Impaired older adults (SMP-DSI). In accordance with the
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design of the problem-solving therapy and self-management programs, nursed did not ask
the older adults to restrict their problems to the LTC environment nor to DSI-related issues
[20–22].
Nurses were asked to introduce the SMP-DSI to the DSI older adult at least every three
weeks over the five-month intervention period and to literally quote the older adults’ verbal
responses in a semi-structured intervention diary during or immediately after the interview
with the DSI older adult. S1 Table shows the intervention diary and supportive questions.
Every two months, research assistants collected the nurses’ intervention diaries and posted
them to the research teamer.
Data analysis
Prior to the analyses, an administrative assistant transcribed each handwritten intervention
diary in a digital MSWord document. Each document was anonymized and given a code refer-
ring to the older adult and the nurse. To analyze the data qualitative content analysis was per-
formed using the constant comparison approach based on the Grounded Theory [23]. Two
authors, each with a different background, LRM (psychologist) and MD (general practitioner)
independently analyzed the data through a process of inductive comparison and reasoning,
starting from the collected data and not from preexisting theories. After reading and re-read-
ing the transcriptions, the two authors developed the emergent themes following a series of
coding steps. Firstly (open coding), initial coding was generated by coding chunks of the tran-
scripts which were given conceptual labels (= codes) closely related to the participants’ words
to isolate the basic units of meaning. Both authors compared and discussed these codes until
they reached consensus. Next (axial coding), they identified relations between the initial codes
and grouped those codes referring to the same phenomenon into categories. Here again, the
two authors discussed these categories until consensus was reached. Finally (selective coding),
the categories were organized into themes, and discussed until consensus was reached. The
results of this inductive analysis were not sent to the DSI older adults or to the nurses; they
were sent to the trainers who were then asked to provide written feedback. ATLAS-ti version
7.0.92 software was used during this process of analysis [24].
Findings
Demographics
Forty-seven older adults participated in the intervention. Their ages ranged from 82–98 years,
with a mean (SD) age of 90.8 years (SD = 4.4). Thirty-four (72.3%) of them were women, and
43 (91.4%) were widowed or lived without partner. They were moderately to severely depen-
dent on support when performing daily activities; the Katz-ADL index (was 3.7 (SD = 1.1). All
were native Dutch speakers and their preferred communication modality was speech, none of
the participants used tactile communication. Pure-tone audiometry showed that 34 (72.3%)
older adults had a moderate hearing loss ranging between 40–60 decibels (average threshold of
the frequencies between 1000, 2000 and 4000 Hertz of the best ear), 9 (19.1%) persons had a
severe hearing loss ranging between 61–80 decibels, and 4 (8.5%) showed a profound hearing
loss81 decibels. Measurements of visual acuity, visual field and self-reported visual problems
gave 14 (29.7%) participants with a moderate visual impairment (visual acuity 0.5–0.3 diop-
ter with additional reading and/or visual field problems and self-reported visual problems), 12
(25.5%) a low vision (visual acuity 0.3–0.05 diopter) and 21 (44.6%) a profound low vision
(visual acuity 0.05 diopter). A total of 258 intervention diaries were collected, showing 122
different problems identified by the DSI older adults. Table 1 presents the results of the qualita-
tive content analysis based on those 122 problems. Two themes of problems emerged from the
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constant comparison approach: the participation problems and control-in-personal-space
(CIPS) problems. Seventy-eight (64%) of the 122 problems belonged to the participation theme
and 44 (36%) to the control-in-personal-space theme. Although nurses did not ask to restrict
the problems and wishes to the LTC environment, all 122 problems were related to the daily life
and care in LTC; not one referred to the family or private social life of the older adults.
Participation problems
The theme participation reflects three categories: (1) the existential concerns of DSI older adults
not to be able to belong to, to connect with other people or to behave appropriately (n = 23 prob-
lems), (2) the lack of access to communication, information and moving around freely (n = 29),
and (3), the desire to be actively involved in care delivery (n = 26). Examples of participation prob-
lems identified by the DSI older adults and noted by the nurses in the intervention diaries are:
Category Existential concern. P 38: I can’t go to the day care; I feel stupid, I don’t recog-
nize anyone: they might say things to me that I can’t understand.
P 47: You and your colleagues have forgotten me for two days, I was ill in bed, you prob-
ably thought I was asleep, I didn’t hear or see you.
Category lack of access. P 3: I can’t read the home’s newsletter.
P 12: I find it really difficult to communicate with my neighbor.
P 6: I can’t find my way to the bench outside.
Category care delivery. P 33: The doctor is always too late for the appointment; usually they
come at lunchtime. Then it takes a lot of energy to get to my room, but I don’t dare tell her.
P 67: I’m not happy with the care plan drawn up for me.
Control-in-personal-space problems
The theme Control-in-personal-space reflects the lack of control of DSI older adults regarding
(1) their own physical belongings (n = 26), and (2) on nurses’ support when handling these
belongings and medications during daily care (n = 18). Examples of CIPS problems identified
by the DSI older adults and noted by the nurses in the intervention diaries are:
Table 1. Problems identified by the older adults using the SMP-DSI.
Themes Categories Codes
Participation Existential concerns Feelings of not belonging; solitude; not being able to connect with others; shame; fear to behave
foolishly; emptiness; aimless days; fear of being forgotten
Lack of access Not being able to understand what others are saying; not being able to recognize others when
passing them in the corridor; not being able to get information about what happens in the
surroundings; not being able to orientate in and around the setting
Care delivery Negotiation on the planning and organization of care; adjustment of appointments; dissatisfaction
with behavior of care staff; dissatisfaction with changes introduced by the management
Control-in-personal-
space
Lack of control on physical
belongings
Not being able to control medication intake; no overview of the placement of furniture in own
apartment; not being able to retrieve personal belongings from cupboard or wardrobe; not being
able to use technical devices properly; not being able to identify drinking cups, dinner sets or cutlery
Lack of control on the support
of the nurses
Uncertainty what nurses do with medications; uncertainty what nurses do with personal belongings
of the older adult
https://doi.org/10.1371/journal.pone.0173601.t001
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Category lack of control on physical belongings. P 56: I’d like to better position the fur-
niture in my room.
P 19: I can’t feel the difference between the front and back of my sweater.
Category lack of control on the support of the nurses. P 37: The nurse said something,
her name or something like that, put something in my fridge, and quickly went away, I’m
not sure who she was and what she did.
P 41: The nurse said that the medicine is the same, but I don’t really believe her, I can
feel that they are a different shape.
Discussion
In this study, qualitative content analysis based on the Grounded Theory identified participa-
tion and control-in-personal-space (CIPS) as main problem themes amongst dual sensory
impaired (DSI) older adults in long-term care (LTC). Among the participation problems, exis-
tential problems like the fear of not being able to connect with others emerged, as well as prob-
lems about access to communication, information and moving around freely, and in care
delivery. Among the CIPS problems, lack of control over physical belongings and nurse sup-
port when manipulating these belongings emerged as issues. All categories of problems were
related to daily life and care in the LTC setting. The findings suggest that the DSI older adults
feel threatened in their existence as a social human being; they feel unable to reach out to oth-
ers, to be aware of what is happening in their environment, or to discuss and negotiate about
the care they receive. In addition, they feel hindered in using their physical belongings prop-
erly, and in controlling the professionals’ support and handling of their belongings.
Our findings are in line with the limited number of studies that have identified either social
isolation, decreased functional independence, or problematic communicative interactions as
important risks of DSI at an advanced age [5, 7, 25]. However, the qualitative content analysis
performed in this study helped produce a more coherent and overarching picture of the prob-
lems of DSI in this group. Our findings suggest that DSI is not associated with a single prob-
lem, but that a complex of invasive problems threatens the social, mental and physical health
of the DSI older adult.
Although the DSI older adults participating in this study differ greatly from deafblind per-
sons who acquired a DSI at an early stage of life, our findings are most consistent with those
found in the literature on deafblindness. The term deafblind is primarily reserved for children
and younger adults whose development is greatly affected by the early onset of the DSI. The
DSI older participants in our study acquired DSI at an advanced age, having led a ‘normal’ life,
and therefore being accustomed to participating in a hearing and sighted community and
using spoken language. Despite these differences, our finding of participation problems
among the DSI older adults is in line with the literature on these deafblind younger adults,
who describe participation problems as the main and overarching risk of deafblindness [26–
28]. There is a strong similarity between the category lack of access that we found among the
older adults, and the three classic domains that are usually aimed at in deafblind rehabilitation,
i.e. (1) problems in communication, (2) acquisition of information, and (3), spatial orientation
and moving around freely. However, there are some differences. The DSI older adults in our
study added existential concerns like fear of not being able to connect, or the fear of behaving
inappropriately, to the list of DSI-related problems. In addition, whereas deafblind youngsters
attempt to acquire independency through self-help skills, the older adults in this study did not
primarily show a desire to regain these skills, but to be able to control their own activities and
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those of care providers when handling their belongings or medication. In conclusion, whereas
the deafblind literature and education concentrate on the development of communication and
self-help skills of the younger adults [29], the findings in this study highlight the need to con-
centrate on and address the existential pressure, including feelings of fear and shame, and on
the lack of control that DSI older adults experience.
At first sight, the participation problems found in this study seem in line with the feelings
of social isolation found among the frail older adults in LTC [30]. Problems such as loneliness
and aimless days may occur among both DSI and non-sensory impaired older adults, but
some participation problems identified in this study show a connection with their DSI, so
there is a need for an LTC to be cautious when addressing these participation problems.
Whereas hearing and sighted older adults can benefit from an LTC environment that offers
stimulating group activities to support participation [31], our study shows that DSI older
adults may encounter serious barriers when meeting other people, which increases the risk of
heightening their feelings of not belonging.
A key lesson that can be learned from our findings on problems such as lack of access and
lack of control is that the DSI older adults primarily need interaction and alignment with their
environment. Although they are well aware of the existence of the environment, without inter-
action, information, and alignment, the DSI older adults are unable to function as a social
being nor as a person undertaking daily activities. Interactions during daily care, receiving
information, having conversations about daily care and on daily LTC circumstances, might
enable the DSI older adults to connect and live their lives as human beings, in connection with
others. This form of support requires person-centered communication attitudes and LTC pro-
fessionals’ skills, especially of the nurses who provide daily care.
Strengths and limitations
This study contributes to the limited body of qualitative data regarding the problems of DSI
older adults in LTC. As the problems were collected at an individual level between older adult
and a familiar nurse, our study provides in-depth insights into the personal and actual prob-
lems, which could not have been achieved via previous population-based data collection using
inventories or observation scales. However, the involvement of a familiar nurse may have
introduced bias due to DSI older adults’ feelings of dependency of the nurse for their care;
they may therefore have had difficulties expressing care-related problems. In a separate study,
describing nurses’ changing perceptions in the course of the intervention period, nurses
observed an initial reluctance among the DSI older adults to share their problems [32]. How-
ever, they also observed that this reluctance disappeared when nurses invited the DSI older
adults to jointly search for and think about alternative solutions. The findings in this study
support nurses’ observations that the older adults overcame their initial reluctance and felt free
to express care-related problems, as the categories care delivery (theme participation) and lack
of control on the support of the nurses (theme CIPS) only reflect problems related to the
behaviors of professional care workers. Nevertheless, our finding that all of the problems iden-
tified by the older adults focused solely on LTC situations and that none of the older adults
shared problems related to their family or private life, may suggest that the older adults did not
completely feel free. This may be explained by their unfamiliarity with the role of the nurses as
a partner in discussing problems, and by their attempts to uphold their socially valued identity
as a family member [33]. Another limitation in this study was that the interviewing approach
of the SMP-DSI did not allow the inclusion of DSI older adults with severe cognitive problems,
whereas recent research shows that an increasing number of DSI older adults in LTC suffer
from severe cognitive impairment [2, 6]. Although our findings cannot be generalized to a
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population with severe cognitive problems and DSI, this first qualitative insight into the prob-
lems collected among DSI older adults who were able to articulate their problems, might con-
tribute to the knowledge on those DSI older adults who are not able to clearly express their
problems and needs. Further work is required to develop tools that enable observation and
identification of the problems of the latter target group.
In conclusion, this study is one of the first to offer insights into the problems perceived by
DSI older adults in LTC. These problems show great similarities with the problems experi-
enced by deafblind individuals towards access in communication, information and mobility,
but with the addition of existential concerns and lack of control for the DSI older adults. The
findings highlight the importance of identifying the problems among this fast-growing group
of DSI older adults in LTC and urges LTC facilities and carers to reconsider what they offer as
usual care. To address the participation and CIPS problems of DSI older adults, LTC profes-
sionals and researchers need to develop and test programs providing autonomy based and per-
son-centered participation support such as, for example, the SMP-DSI program.
Supporting information
S1 Table. Semi-Structured Intervention Diary for Nurses.
(DOCX)
S1 Fig. CONSORT Flow Diagram of cluster Randomized Controlled Trial.
(PDF)
S1 File. Approval Medical Ethical Committee.
(PDF)
S2 File. Main points Ethical Approval.
(DOCX)
Acknowledgments
The authors would like to thank the study participants for their generous cooperation. They
would also like to thank the collaborating LTC facilities and individuals who assisted in facili-
tating the project, particularly Ria Wijnhoven, Cherry Loozen, Liesbeth Cornelissen, Marian
de Bruin and Jan van Benthem.
Author Contributions
Conceptualization: LRM MVD PH.
Data curation: LRM MD.
Formal analysis: LRM MD.
Funding acquisition: MVD.
Investigation: LRM MVD.
Methodology: LRM MVD SZ MG.
Project administration: MVD LRM.
Resources: PH LRM.
Software: LRM MD.
Problems of dual sensory impaired older adults
PLOS ONE | https://doi.org/10.1371/journal.pone.0173601 March 21, 2017 8 / 10
Supervision: MVD MG.
Validation: MVD GK MG SZ.
Visualization: LRM.
Writing – original draft: LRM MVD.
Writing – review & editing: MVD GK SZ MG LRM.
References
1. Vaal J, Gussekloo J, de Klerk MM, Frijters DH, Evenhuis HM, van Beek AP, et al. [Combined vision and
hearing impairment: an estimated 30,000–35,000 people aged 55 years or over in The Netherlands].
Ned Tijdschr Geneeskd. 2007; 151(26):1459–63. PMID: 17633976
2. Guthrie DM, Declercq A, Finne-Soveri H, Fries BE, Hirdes JP. The Health and Well-Being of Older
Adults with Dual Sensory Impairment (DSI) in Four Countries. PLoS One. 2016; 11(5):e0155073.
https://doi.org/10.1371/journal.pone.0155073 PMID: 27148963
3. Lupsakko T, Ma¨ntyja¨rvi M, Kautiainen H, Sulkava R. Combined hearing and visual impairment and
depression in a population aged 75 years and older. International journal of geriatric psychiatry. 2002;
17(9):808–13. https://doi.org/10.1002/gps.689 PMID: 12221653
4. Gopinath B, Schneider J, McMahon CM, Burlutsky G, Leeder SR, Mitchell P. Dual sensory impairment
in older adults increases the risk of mortality: a population-based study. PLoS One. 2013; 8(3):e55054.
https://doi.org/10.1371/journal.pone.0055054 PMID: 23469161
5. Brennan M, Horowitz A, Su Y-P. Dual sensory loss and its impact on everyday competence. The Geron-
tologist. 2005; 45(3):337–46. PMID: 15933274
6. Yamada Y, Denkinger MD, Onder G, Henrard JC, van der Roest HG, Finne-Soveri H, et al. Dual Sen-
sory Impairment and Cognitive Decline: The Results From the Shelter Study. J Gerontol A Biol Sci Med
Sci. 2015.
7. Heine C, Browning CJ. The communication and psychosocial perceptions of older adults with sensory
loss: a qualitative study. Ageing and Society. 2004; 24(1):113–30.
8. Yamada Y, Denkinger MD, Onder G, van der Roest HG, Finne-Soveri H, Bernabei R, et al. Joint Associ-
ations of Dual Sensory Impairment and No-Activity Involvement With 1-Year Mortality in Nursing
Homes: Results From the SHELTER Study. J Gerontol A Biol Sci Med Sci. 2015.
9. Centraal Indicatieorgaan Zorg. Trendrapportage 2013. Driebergen: CIZ; 2014. Available from: www.
ciz.nl/voor-professionals/Documents/CIZ_Trendraportage_2013.pdf. Dutch
10. Actiz. 2016 [cited 2016 October]. Available from: /www.actiz.nl/thema/kwaliteit/Zorgleefplan#. Dutch
11. Effectieve Ouderenzorg. Effectieve ouderenzorg 2016 [cited 2016 10 October]. Available from: http://
www.effectieveouderenzorg.nl/Toolkit/Functioneel/Slechthorendheid/Interventie.aspx. Dutch
12. Sinoo MM, Kort HS, Duijnstee MS. Visual functioning in nursing home residents: information in client
records. J Clin Nurs. 2012; 21(13–14):1913–21. https://doi.org/10.1111/j.1365-2702.2012.04128.x
PMID: 22672456
13. Dullard B, Saunders GH. Documentation of Dual Sensory Impairment in Electronic Medical Records.
Gerontologist. 2016; 56(2):313–7. https://doi.org/10.1093/geront/gnu032 PMID: 24846883
14. Roets-Merken LM, Draskovic I, Zuidema SU, van Erp WS, Graff MJ, Kempen GI, et al. Effectiveness of
rehabilitation interventions in improving emotional and functional status in hearing or visually impaired
older adults: a systematic review with meta-analyses. Clin Rehabil. 2015; 29(2):107–19. https://doi.org/
10.1177/0269215514542639 PMID: 25027446
15. Roets-Merken LM, Graff MJ, Zuidema SU, Hermsen PG, Teerenstra S, Kempen GI, et al. Effectiveness
of a self-management program for dual sensory impaired seniors in aged care settings: study protocol
for a cluster randomized controlled trial. Trials. 2013; 14:321. PMCID: PMC4126175. https://doi.org/10.
1186/1745-6215-14-321 PMID: 24099315
16. WHO. Hearing Impairment Grades 2016 [January 7, 2016]. Available from: http://www.who.int.pbd/
deafness/hearingimpairmentgrades
17. De Boer MR, Langelaan M, Jansonius NM, Van Rens GH. Evidence-based guidelines on the referral of
visually impaired persons to low vision services. Eur J Ophthalmol. 2005; 15(3):400–6. PMID:
15945011
18. American Psychiatric Association. Diagnostic and statistical manual of mental disorders ( 4th ed).
Washington DC: American Psychiatric Publishing; 1994.
Problems of dual sensory impaired older adults
PLOS ONE | https://doi.org/10.1371/journal.pone.0173601 March 21, 2017 9 / 10
19. Katz S. Assessing self-maintenance: activities of daily living, mobility, and instrumental activities of daily
living. J Am Geriatr Soc. 1983; 31(12):721–7. PMID: 6418786
20. D’Zurilla TJ, Goldfried MR. Problem solving and behavior modification. J Abnorm Psychol 1971;
78:107–26. PMID: 4938262
21. Lorig KR, Holman H. Self-management education: history, definition, outcomes, and mechanisms. Ann
Behav Med. 2003; 26(1):1–7. PMID: 12867348
22. Bakker-de Pree B. Constructionele Gedragstherapie [Constructional Behavioral Therapy]. Deventer:
Dekker -Van de Vegt; 1983.
23. Corbin J, Strauss A. Basics of qualitative research: Techniques and procedures for developing
grounded theory. United States: Sage Publishing; 2008.
24. ATLAS.ti Scientific Software Development Company. Berlin, Germany: GmbH: ATLAS.ti.com/
25. Schneider JM, Gopinath B, McMahon CM, Leeder SR, Mitchell P, Wang JJ. Dual sensory impairment in
older age. J Aging Health. 2011; 23(8):1309–24. https://doi.org/10.1177/0898264311408418 PMID:
21596997
26. Ask Larsen F, Damen S. Definitions of deafblindness and congenital deafblindness. Research in devel-
opmental disabilities. 2014; 35(10):2568–76. https://doi.org/10.1016/j.ridd.2014.05.029 PMID:
25016162
27. Dammeyer J. Deafblindness: a review of the literature. Scandinavian journal of public health. 2014; 42
(7):554–62. https://doi.org/10.1177/1403494814544399 PMID: 25114064
28. Danermark BD, Moller K. Deafblindness, ontological security, and social recognition. Int J Audiol. 2008;
47 Suppl 2:S119–23.
29. Hersh M. Deafblind people, communication, independence, and isolation. J Deaf Stud Deaf Educ.
2013; 18(4):446–63. https://doi.org/10.1093/deafed/ent022 PMID: 23749484
30. Theurer K, Mortenson WB, Stone R, Suto M, Timonen V, Rozanova J. The need for a social revolution
in residential care. J Aging Stud. 2015; 35:201–10. https://doi.org/10.1016/j.jaging.2015.08.011 PMID:
26568229
31. Gustavsson M, Liedberg GM, Larsson Ranada A. Everyday doings in a nursing home—described by
residents and staff. Scand J Occup Ther. 2015; 22(6):435–41. https://doi.org/10.3109/11038128.2015.
1044907 PMID: 26018609
32. Roets-Merken LM, Vernooij-Dassen MJFJ, Zuidema SU, Dees MK, Hermsen PG, Kempen GI, et al.
Evaluation of nurses’ changing perceptions when trained to implement a self-management programme
for dual sensory impaired older adults in long-term care: a qualitative study. BMJ Open. 2016; 6:
e013122. https://doi.org/10.1136/bmjopen-2016-013122 PMID: 27856482
33. Goll JC, Charlesworth G, Scior K, Stott J. Barriers to social participation among lonely older adults: the
influence of social fears and identity. Plos One. 2015; 10(2):e0116664. https://doi.org/10.1371/journal.
pone.0116664 PMID: 25706933
Problems of dual sensory impaired older adults
PLOS ONE | https://doi.org/10.1371/journal.pone.0173601 March 21, 2017 10 / 10
